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A method for increasing the staicrura ^strength and corrosion resistence of a 
load bearing conduit defining an interior, said conduit comprising a substrate having 
pores and having at least some mineral in comi osition, the method comprising the 



steps of: 



a. impregnating through a first fape £5 



sheet of semi-rigid thermoplastic 
material, a reactive^resin resulting An a chemically active surface on said first 
face capable of chemically bonding/ with a curing agent for an active 
thermosetting resin; 
b. positioning |aid sheet of^semi-rigid thermoplastic material within the 
interior of said conduit at a preselected location generally a spaced distance 



from said substrate to create a'space between said thermoplastic material sheet 
and said substral e, and characterized by predetermined interior dimensions 
within said conduit, having sai d ^rst ^face^fsaid^s heet faci ngj aid substra te, 
said ^heet having j^eco na face ^ acm § sa ^ interior of said conduit;, 
c. mixing an active thermosetting resin comprising a curing agent to form a 
mixture; 



mixture within said space between said substrate and said 



d. inserting said 

/ I 

thermoplastic material sheet; I y 

e. bonding said thermosetting resin arid minerals in said substrate to form a 
first region comprising said substrate', a second region comprising at least said 
thermosetting resinlbonded with at least some minerals of said conduit, a third 



region composing 

/ 



said thermopl 



thermoset-; and, 



f. chemically bond ipg said chemically active surface of said first face of said " 
thermoplastic mate ial sheet with at least some of said curing agent to form a 
fourth region camp -ising some o^f said curing agent bonded with said reactive 
resin and a fi \h i sgion comprising said sheet of thermoplastic material, 
forming an integrat sd, chemically continuous'composite material comprising 



jlaiticjn 



aterial, said ther 
28 



fand said substrate at predetermined 




locations within said composite 

*6 



he materiah 
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The method of Claim 1 whereinin s< id mixing step and prior to said inserting 
step, expanding said mixture by admixingja blowipg agent to prepare said mixture for 
forming a cellular thermoset. 



3. The method of Claim 1 wherein said thermoplastic material is polyvinyl chloride. 



lid si 



4. The method of Claim 3 wherein said step of positioning said sheet, said polyvinyl 
chloride sheet has a flexural modulus sufficiently high ^that the polyvinyl chloride 
^/ sheet, after positioning, to^oear the Load of said mixture of thermosetting resin and 



curing agent. 



5. The method of Claim 1 wherein said thermosetting resin is selected from the 
group consisting of polyurethahe resin,' epoxy resin, unsaturated polyesters and 
combinations thereof, and saidyeuring agent is selected from the group consisting of 
isocyanates, polyamines, polyamides and combinations thereof. 



6. The method of Claifri 5 wherein ss 

H I 
polyurethane, and said curing agent ir 



7. The method of Clai 




thermosetting resin includes at least 
at least isocyanates. 



said mixing step, the volumetric ratio of said 
thermosetting resin to s'akj/c iring agent is approximately 1.02:1. 

8. The method of* Claiih 6^^^^^^^^id_^mpregnating step sai djreactivg. resin 
comprises 2-propanoic acidl 2-hydroxypropyl ester ypolymer with chloroethane and 




ethenyl acetate having a density of 1.37 grams_p€r cubic centimeters at 25 degrees 
Centigrade and a molecular weight of from 8000 to 10000. 
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9. The method of Claim f wherein said thermoplastic material sheet has a distance 
between said first and said second faces, and—wherein said position of said 
thermoplastic material sheet is predetermined such Ithat the sum of said distance 



between said first and said second faces of said thermoplastic material sheet and of 
said spaced distance between said/thermoplastiymaterial sheet and said substrate 
provides for maximum flow^within said conduit and maximum tensile and 
compressive strength of said load bearing conduit. 



10. The method of Claim/l wherein in said/ inserting step, said thermosetting resin 

/ 

further comprises a surfactant promoting the penetration of said active thermosetting 
resin into the pores of said porous substrate. 



1 1 . The method of Claim 1 wherein said first face of said thermoplastic sheet has a 
surface area, further comprising the step/ of forming on said first face of said 
thermoplastic sheet raised ridges that increase said surface area of said first face. 



12. The method of C 




aim 1 1 wherein in said step of positioning said thermoplastic 
sheet, further comprising the yStep of positioning said ridges circumferentially in 
relation to said conduit. 




13. The method of Claim 1 wherein in said mixing step, said thermosetting resin 
is comprised of silanes\ capable of molecular bonding with said minerals in said 
substrate. 



14. 



The method of C 



with said reactive res 




1 , wherein said curing agent forms a molecular bond 




1 5 . The method'of Claim 6 wherein in said mixmg step and prior to said inserting 
step, expanding said mixture by admixrne a gaseous blowing agent to prepare said 
mixture for forming a cellular thermoset, and after said inserting step further forming 

30 




a cellular thermoset 
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with a second blowing agent. 



16. An integrated, chemically continuous composite material for a load bearing 
structure having a closed-loop configuration in cross-section defining/ predetermined 
interior, having a plurality of regions continuing across said cross-section from an 
outside of said structure to said interior of said structure, wherein said composite 
material comprises: 

a. a first region comprising a porous substrate 
composed of at least some mineral and havjng pores therein; 

b. a second region proximal and inferphased 
with said first region closer to said interior and consisting of a thermoset 
material bonded to some of said mineral in pores of said porous substrate; 

c. a third region proximal and interphased with 

said second region spatially closer to said interior and comprising a 
thermoset material integral wfih and identical to said thermoset material 
of said second region but n6t-chemically bonded to said mineral in said 



s ubstrate co mposition, said thermoset material being formed by setting 
of a thermosetting resiil and a curing agent; 

d. a fourth region proximal said third region 
closer to said interior and comprising a reactive resin chemically bonded 
with at least somgrof said curing agent of said thermoset material of said 
third region; 

e. a fiftK region proximal to, and defining 

said interior having a predetermined interior boundary and predetermined 
interior dimensions, said fifth region comprising a thermoplastic material 
having soine of said reactive resin impregnated into said thermoplastic 
material^>roximate said fourth region. 

sj 17. The integrated, chemical)^ continuous composite material of Claim 16 wherein 
said thermoplastic material isj polyvmy^cnloride having a tensile strength of at least 





2200 pounds per square inch. 
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1 8. The integrated, chemically coptirluous composite rnate^rial of Claim 16 wherein 
said thermoset material comprises a load, and wherein said thermoplastic material 
supports said thermoset/material load. 



19. The integrate^, chemicall 
said thennosetting resin is 



sel< cted 



epoxy resin, unsaturated polye^t 
agent is selected from the 
and combinations thereof. 



9 



continuous composite material/of Claim 1 6 wherein 
from the group consisting of polyurethane resin, 
ers and combinations thereof, and wherein said curing 
groifp consisting of isocyanates, poiyamines, poiyamides 

20. The /integrated, chemically continuous composite material of Claim 16 wherein 
said thepnoset material resu|ts from a curing of at least a polyurethane resin and at 
least afi isocyanate in which the volumetric ratio of said isocyanate to said 
polyurethane resin is at leasj 1 .02: 1 . 

21. Thfe integrated, chemidally continuous composite material of Claim 16 wherein 
said reacti^res^^omprises 2-propanoic acid, 2-hydroxypropyl ester, polymer with 
chloroetjhane and ethenyl acetate having a density of 1 .37 grams per cubic centimeters 
at 25 degrees Centigrade jand a molecular weight of from 8000 to 10000. 

22. The integrated, cherfiically continuous composite material of Claim < ?6wherein 
said thermosetting resinjfurther comprises a surfactant promoting the penetration of 
said active thermosetting resin into the ppre^of said porous^substrate. 




23. The integrated, chemically, 
said first face of said the: 
comprising raised ri 



ontinuous composite material of Claim 16 wherein 
plastic sheet has a surface area, said material further 
formed on said first face of said thermoplastic sheet. 
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The integrated, chemically continuous composite material of Claim 23 wherein 
said ridges are positioned circumferentjatty ir/ relation to said conduit. 

25. The integrated, chemically /Continuous/composite material of Claim 16 wherein 
said fourth proximal region fifrther compr/ses a reactive resin chemically reacted and 
molecularly bonded with said curing agent of said thermoset material. 




6. The integrated, chemically continuous composite material of Claim 16 wherein 

in said second proximal region, saia thermoset material comprises silane bonded to 

/ / c— " 

some of said mineral of said porous substrate. 



27. The integrated, c 



/continuous composite material of Claim 16 wherein 



said third proximal region further comprises a cellular thermoset. 
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28. A load bearing structure having a closed-loop configuration in cross-section 
defining a predetermined interior, comprising an integrated, chemically continuous 
composite material having a plurality of regions cojninuing progressively from an 
outside of said structure to said interior of said structure, said composite material 
comprising: 

a. a first compositional region /zfomprising a 
porous, mineral-containing substrate having pores; 

b. a second compositiona/ region comprising a 

thermoset material chemically bonded by silane with at least some of the 
mineral and within said pores of said substrate; 

c. a third compositional region proximate and interphased with said 
second compositional region consisting of a thermoset material selected 
from the group consisting of polyurethane, epoxy and combinations 
thereof, and/including silane; 

d. a fourjh compositional region proximate said third compositional 
region arfd consisting of polyvinyl chloride having a substantial amount 
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of hydroxyl ions molecularly bonded to someisocyanates; and, 
e. a sheet of thermoplastic material proximate to and defining said 
predetermined interior ^having a predetermined boundary and a 
predetermined interior dimensions, said thermoplastic material sheet 
having a tensile strength of at least 2200 pounds per square inch. 

29. The load bearing structur e &f Claim 28 wherein in said second compositional 
region, said hydroxyTions are irpluded in 2-propjmoic_acid,-2=hydrox-ypropyl ester, 
polymer with c hloroethane a nd/ etheny/acetate having a density of 1.37 grams per 
cubic centimeters at 25 degrees' Cejmgrade and a molecular weight of from 8000 to 
10000. 



he integrated composj£e--s1fucture of Claim 28 in which the thermoplastic 
material sheet is polyvinyl chloride having a tensile strength in the range of from 
5,000 psi to 10^000 psi. 

r 

3 1 . The load bearing struct uVof Claim 28 wherein said structure comprises a 
conduit having a closed -circul nference. 

The load bearing structure of /Claim 28 wherein said first face of said 



thermoplastic material sheet has a surface area, and wherein said integrated composite 
material further comprises means positioned on said first face of said thermoplastic 
material sheet for increasing the surface area of said first face. 

33. The load bearing structur^ of Claim 32 wherein said means for increasing said 
surface area of said first face comprises ridges raised from said first face, comprising 
surface areas generally perpendicular to said thermoplastic material sheet. 



34. The lo 




ructure of Claim 33 wherein said structure comprises a 



conduit defining a\cl( >sea circumference 
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